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(57)Abstract: 

PURPOSE: To provide a new type of lens for reading 
color image in which miniaturization and a low cost can 
be attained and chromatic aberration can be corrected 
satisfactorily. 

CONSTITUTION: In this lens system, first to third 
groups are arranged sequentially from an object side to 
an image sie, and it is composed of three groups/three 
lenses provided with a diaphragm 4 between the first and 
second groups, and the first group 1 is composed of a 
meniscus lens whose convex surface is made to face the 
object side, and the second group of a biconcave lens, 
and the third group of a biconvex lens, and conditions (1) 
0.83<f1/f<0.88, (2) 0.30<&verbar;f2/f&verbar;<0.33, (3) 
0.10<(N1+N3)/2)-N2<0.13, and (4) 16<((d+C3/2)-C2< 18 
can be satisfied assuming the focal distance of the 
whole system, the first group, and the second group for 
line (e) as (f) f f1, and f2, respectively and the refractive 
index of material of a j-th group 0=1 "3) as Nj, and Abbe 
number as 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a three three groups configuration which comes to allot the 1st thru/or the 3rd 
group from a body side one by one toward an image side, and has drawing in between groups 
[ 1st and 2nd ]. f, fl, f2, refractive-index:Nj of construction material of the j-th group 0=1-3), and 
Abbe numbernuj A focal distance of the whole system and the 1 st and 2nd group : Conditions 
(1) [ as opposed to / a biconcave lens and the 3rd group of a convex meniscus lens and the 2nd 
group by which the 1st group turned a convex to a body side are biconvex lenses, and / e line ] 
0.83<f1/f< 0.88 (2) 0.30<|f2/f|<0.33 (3) A lens for color copy reading characterized by satisfying 
0*10<{(N1+N3) /2}-N2<0.1 3(4)1 6<{(nu1+nu3) /2}-nu2<18. 

[Claim 2] Synthetic focal distanced of the whole system [ on a lens for color copy reading 
according to claim 1 and as opposed to lens system overalHengthrdT and e line ] is conditions 
(5). A lens for color copy reading characterized by satisfying 0.25<dT/f<0.26. 
[Claim 3] It is a three three groups configuration which comes to allot the 1st thru/or the 3rd 
group from a body side one by one toward an image side, and has drawing in between groups 
[ 2nd and 3rd ]. f, f1, f2, refractive-indexiNj of construction material of the j-th group 0=1-3), and 
Abbe numbernuj A focal distance of the whole system and the 1 st and 2nd group : Conditions 
(1 ? ) [ as opposed to / a biconcave lens and the 3rd group of a convex meniscus lens and the 2nd 
group by which the 1st group turned a convex to a body side are biconvex lenses, and / e line ] 
0.93<f1/f< 1.06 (2') 0.28<|f2/f|<0.32 (3') 0.1 1<{(N1+N3) /2}-N 2< 0.13 (40 A lens for color copy 
reading characterized by satisfying 15<{(nu1+nu3) /2}-nu2<18. 

[Claim 4] Synthetic focal distanced of the whole system [ on a lens for color copy reading 
according to claim 3 and as opposed to lens system overalHength:dT and e line ] is conditions 
(50. A lens for color copy reading characterized by satisfying 0.23<dT/f<0.27. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the lens for color copy reading. 
[0002] 

[Description of the Prior Art] "Manuscript read" which signal-izes a manuscript with a solid 
state image pickup device is widely performed in facsimile apparatus, a digital copier, etc. from 
the former. These days, small and low-pricing of these equipments follow on being meant, and 
the thing of small and a low price is called for also for the lens for manuscript reading used for 
manuscript read. 

[0003] Moreover, in order to perform read of a color copy with such an element, amend the 
chromatic aberration of the lens for manuscript reading good, and the best image formation side 
of each light of red, green, and blue is made in agreement with an element light-receiving side, 
and although the "three-line 1 chip CCD" which put side by side the solid state image pickup 
device of three lines which had the filter of red, green, and blue although a color copy is 
separated the color of and read on 1 chip is generally used, if it is **** ^ 
[0004] As a lens for manuscript reading constituted from a "triplet mold" effective in a 
miniaturization and low-cost-izing of a lens system, although the thing given [ for example, ] in 
JP,4-255814,A is known, this lens is not taken into consideration about chromatic aberration, 
therefore does not fit the read of a color copy. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the situation 
mentioned above, and aims at offer of the new lens for color copy reading which amended 
chromatic aberration good by small and the low price. 
[0006] 

[Means for Solving the Problem] A lens for color copy reading according to claim 1 is a triplet 
mold as shown in drawing 1 , it comes to allot the 1st group 1 thru/or the 3rd group 3 from a 
body side one by one toward an image side, extracts it between the 1st group 1 and the 2nd 
group 2, and has 4. A biconcave lens and the 3rd group 3 of a convex meniscus lens and the 2nd 
group 2 by which the 1 st group 1 turned a convex to a body side are biconvex lenses, 
f 1 , focal distanced of the 2nd group 2, focal distance (synthetic focal distance)* of the whole 
system, refractive-index: Nj of construction material of thej-th group 0=1-3), and Abbe 
number:nuj A focal distance of the 1st group 1 : Conditions (1) 0.83<f1/f< 0.88 (2) 
0.30<|f2/f|<0.33 (3) 0.10<{(N1+N3) /2}-N 2< 0.13 (4) 1 6<{(nu1+nu3) /2}-nu2<18 are satisfied. 
However, all of Above f 1 , f2, f, and Nj and nuj are the values over "e line." 
[0007] Synthetic focal distanced of the whole system [ on a lens for color copy reading of the 
claim 1 above-mentioned publication and as opposed to lens system overalHength:dT and e 
line ] is conditions (5). It is desirable to satisfy 0.25<dT/f<0.26 (claim 2). 

[0008] A lens for color copy reading according to claim 3 is a triplet mold as shown in drawing 2 , 
it comes to allot the 1st group 1 thru/or the 3rd group 3 from a body side one by one toward an 
image side, extracts it between the 2nd group 2 and the 3rd group 3, and has 4. A biconcave lens 
and the 3rd group 3 of a convex meniscus lens and the 2nd group 2 by which the 1st group 1 
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turned a convex to a body side are biconvex lenses. When a focal distance of the 1st group 1, a 
focal distance of the 2nd group 2, a synthetic focal distance of the whole system, a refractive 
index of construction material of the j-th group, and the Abbe number are set to fl, f2, f, Nj, and 
nuj to "e line" also in claim 1, respectively, similarly these Conditions (V) 0.93<fl/f< 1.06 (2') 
0.28<|f2/f|<0.32 (3') 0.1 1<{(N1+N3) /2}-N 2< 0.13 (4') 15<{(nu1+nu3) /2}-nu2<18 are satisfied. 
[0009] Synthetic focal distanced of the whole system [ on a lens for color copy reading 
according to claim 3 and as opposed to lens system overalHengthidT and e line ] is conditions 
(5'). It is desirable to satisfy 0.23<dT/f<0.27. 

[0010] In addition, in Sign A, in drawing 1 and 2, manuscript installation glass and Sign B show 

cover glass on a light-receiving side of a solid state image pickup device. 

[0011] 

[Function] The lens for color copy reading of this invention is the "triplet mold" of three groups 
[ three ] as mentioned above. Claim 1 and the lens for color copy reading of two publications 
differ in the location of "drawing" from claim 3 and the lens for color copy reading of four 
publications mutually. A parameter [ in / according to this difference / a monograph affair type ]: 
The range of f1/f, |f2/f|, {(N1+N3) /2}-N2, {(nu1+nu3) /2}-nu2, and dT/f is a different thing a 
little. 

[0012] Conditions (1) and (V) are "conditions by which the power of the 1st group is provided" 
in each of claim 1 and the lens for color copy reading of three publications, and if the maximum 
of these conditions is exceeded, since the positive power of the 1st group will become small too 
much, it becomes difficult for a lens overall length to become large and to meet the request of a 
miniaturization of a manuscript reader. Conversely, although the positive power of the 1st group 
becomes large and is advantageous to miniaturization of a lens overall length if a minimum is 
exceeded, distortion aberration and comatic aberration get worse, and aberration amendment 
becomes difficult. 

[0013] Conditions (2) and (2') are "conditions by which the power of the 2nd group is provided" 
in each of claim 1 and the lens for color copy reading of three publications, if the maximum of 
these conditions is exceeded, since the negative power of the 2nd group becomes small too - 
much, the PETTSU bar sum will become large and amendment of astigmatism will become 
difficult. If a minimum is exceeded, the power of each lens will become large, it will become easy 
to generate high order aberration, and comatic aberration will occur. 

[0014] Conditions (3) and (3') will be "conditions by which the relation of the refractive index of 
a convex and a concave lens is provided" in each of claim 1 and the lens for color copy reading 
of three publications, if the maximum of these conditions is exceeded, the PETTSU bar sum 
becomes small too much, the image surface will fall on a positive side and a curvature of field will 
become large, if a minimum is exceeded — the PETTSU bar sum — large — becoming — 
passing — a negative-in the image surface side — falling — the astigmatic difference — being 
large . therefore, conditions (3) and (3') — being out of range — if — the engine performance 
with whole surface each good ****** — it cannot obtain . 

[0015] Conditions (4) and (4') are "the conditions for amending chromatic aberration good" in 
each of claim 1 and the lens for color copy reading of three publications, if a maximum is 
exceeded, it will become superfluous amending the chromatic aberration on a shaft, and the 
chromatic aberration on the shaft by the side of short wavelength will become large by positive 
to the dominant wavelength. Moreover, if a minimum is exceeded, the chromatic aberration on 
the shaft by the side of short wavelength will become large by negative to the dominant 
wavelength. 

[0016] Conditions (5) and (5') are the additional conditions over claim 1 and each lens for color 

copy reading of three publications, and it is [ claim 1 and each lens for color copy reading of 

three publications ] desirable respectively to satisfy conditions (5) and (5'). 

[0017] That is, conditions (5) and (5') are the conditions about an overall length, harnessing the 

feature of claim 1 and each lens for color copy reading of three publications by satisfying these 

conditions, amend aberration good further and become miniaturizable [ an overall length ]. 

[0018] 

[Example] Hereafter, a concrete example is given. 
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[0019] As shown in d raw ing 1 and 2, it counts from a body side, and the radius of curvature of 
the i-th lens side and each side of cover glass B is set to ri (i=1-8), it counts from a body side, 
and the spacing on the i-th optical axis of a field and the i+1st fields is set to di (i=1-7). 
Moreover, the refractive index and the Abbe number to e line of construction material of the j-th 
group (J=j~3) are displayed as N4 and nu4 by making Nj, nuj, and the refractive index and the 
Abbe number of cover glass B into the above-mentioned suffix j= 4. Furthermore, f (unit: mm) 
and brightness are expressed with F/No, and it expresses [ the synthetic focal distance of the 
whole system / a scale factor ] omega (unit: degree) and the body high with Y (unit: mm) for m 
and a half-field angle. In addition, since manuscript installation glass A does not influence the 
lens engine performance, the original publication is omitted. 

[0020] Example 1f^=78.3, F/No=5.6, m= 0.22, omega= 19.2, Y=152.4i ri di j Nj nuj 1 24.363 10.000 1 
1.77621 49.622 36.757 1.4123 -40.593 1.0 2 1.67765 32.174 27.314 1.890 5 55.614 6.006 3 
1.79195 47.496 -34.893 86.4 7 infinityl.O 4 1.51633 64.148 infinity The location of drawing: Image 
side of the 2nd lens side Location of 0.91 1mm. 

[0021] The value f1 of a condition value/f^ 0.879, |f2/f|=0.307, {(N1+N3) /2}-N 2= 0.106, 
Knu1+nu3) /2}-nu2=16.4 dT/f=0.259 . 

[0022] Example 2f=78.3, F/No=5.6, m= 0.22, omega= 19.2, Y=152.4i ri di j Nj nuj 1 24.143 10.000 1 
1.75844 52.302 38.631 1.7023 -41.369 1.0 2 1.63923 32.484 26.499 2.445 5 59.329 4.803 3 
1.76066 48.676 -35.371 86.4 7 infinityl.O 4 1.51633 64.148 infinity The location of drawing: Image 
side of the 2nd lens side Location of 1.209mm. 

[0023] The value f1 of a condition value/1^ 0.835, |f2/f|=0.321 , {(N1+N3) /2}-N 2= 0.120, 
{(nu1+nu3) /2}-nu2=18.0 dT/f=0.255 . 

[0024] As mentioned above, examples 1 and 2 are examples of claim 1 and the lens for color 
copy reading of two publications. 

[0025] Example 3f=78.3, F/No=5.6, m= 0.22, omega= 19.1, Y=152.4i ri di j Nj nuj 1 23.389 10.000 1 
1.71615 53.942 34.573 1.3743 -39.618 1.0 2 1.62270 34.064 25,523 1.795 5 49.495 6.232 3 
1.77621 49.626 -36.344 86.4 7 infinityl.O 4 1.51633 64.148 infinity The location of drawing: Image 
side of the 4th lens side Location of 0.857mm. 

[0026] The value f1 of a condition value/f= 0.939, |f2/f|=0.31 6, {(N1+N3) /2}-N 2= 0.123, 
Knu1+nu3) /2}-nu2=17.7 dT/f=0.261 . 

[0027] Example 41^=78.3, F/No=5.6, m= 0.22, omega= 19.2, Y=152.4i ri di j Nj nuj 1 23.599 8.96 1 
1.73742 51.052 32.339 1.5723 -32.486 1.0 2 1.65223 33.844 26.822 1.1855 45.619 5.827 3 1.79195 
47.496 -31.292 86.4 7 infinityl.O 4 1.51633 64.148 infinity The location of drawing: Image side of 
the 4th lens side Location of 0.871mm. 

[0028] The value f1 of a condition value/^ 1.054, |f2/f|=0.286, {(N1+N3) /2}-N 2= 0.1 12, 
{(nu1+nu3) /2}-nu2=15.4 dT/f=0.237 . 

[0029] Example 5^78.3, F/No=5.6, m= 0.22, omega= 19.4, Y=152.4i ri di j Nj nuj 1 23.349 8.85 1 
1.73739 51.492 31.996 1.5803 -32.965 1.0 2 1.65223 33.8 4 26.575 1.215 45.460 5.8 3 
1.7919647.386 -31.600 86.4 7 infinityl.O 4 1.51633 64.148 infinity The location of drawing: Image 
side of the 4th lens side Location of 0.871mm. 

[0030] The value f1 of a condition valued 1.043, |f2/f|=0.286, {(N1+N3) /2}-N 2= 0.1 12, 
{(nu1+nu3) /2}-nu2=15.6 dT/f=0.236 . 

[0031] As mentioned above, examples 3-5 are examples of claim 3 and the lens for color copy 
reading of four publications. 

[0032] Aberration drawing about the above-mentioned examples 1-5 is shown in drawing 3 - 
drawing 7 one by one. In these aberration drawing, it is shown that ******** is a thing about e 
line (wavelength: 546.07nm), C line (wavelength: 656.27nm), an F line (wavelength: 486.1 3nm), and 
g line (wavelength: 435.83nm), respectively. Moreover, the continuous line in drawing of 
astigmatism shows a sagittal ray, and a dashed line shows a meridional beam of light. 
[0033] As for each example, chromatic aberration is amended good, although the aberration 
balance besides a shaft top and a shaft is good and aperture efficiency is 100% of abbreviation, 
the coma flare is also small and comatic aberration has good and high contrast. 
[0034] 

[Effect of the Invention] As explained above, according to this invention, the new lens for color 
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copy reading can be offered. Since there are little three three groups configuration and 
configuration number of sheets, it can realize small and cheaply, moreover, chromatic aberration 
is amended good, and since the engine performance is good, this lens can be used suitable for 
the color copy reader using the three-line 1 chip CCD. 
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Japan Patent Office is not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[" Drawing 1] It is drawing showing the lens configuration of claim 1 and the lens for color copy 
reading of two publications. 

[Drawin g 2] It is drawing showing the lens configuration of claim 3 and the lens for color copy 
reading of four publications. 

[Drawin g 3] It is aberration drawing about an example 1 . 
[ Drawin g 4] It is aberration drawing about an example 2. 
[Drawing 5] It is aberration drawing about an example 3. 
[Drawing 6] It is aberration drawing about an example 4. 
[Drawing 7] It is aberration drawing about an example 5. 
[Description of Notations] 

1 Convex Meniscus Lens of 1st Group 

2 Biconcave Lens of 2nd Group 

3 Biconvex Lens of 3rd Group 

4 Drawing 



[Translation done.] 



900/1 /m /OR 



<10>B*WHW (JP> 02) & Hfl $| §*F ^ $g (A) <H)4HINfiM« 

#HI¥7- 27974 

(43)^WB ^7^(1995) 1^31 H 



(5i)intci. 9 m\m^ ffft&m.#n fi gm^mm 

G0 2B 13/24 9120 - 2K 



m&ffi$t *M^c »*3R©*4 OL 8 K) 



(21)ffi«#^ 


#BPF5 - 203995 


avmmx 


000006747 










(22)tfU£B 


¥j£5^(1993) 8/il8H 




jfoscts^BB:* m& i t@ 3#6-*§- 








m here 


(31)«$fcffc£SH#^ 


#S¥5- 110613 




mam* m^ms-irssme^-^ 


(32)«5feH 


sp5 (1993) 5 £12B 






(33)«5fc*£HB 


B# (JP) 


(74)«SA 





(54) [^ra^^] x'y—mmMmvi'X 



(57) []»KJ] 

«3tt#^*>9, »l#lttiam**#illlK:ftW*:iQ 
^-^^7^i/>-X N *2W2ttMDII^^X, Jg3?¥3f3: 

2»©j»jfte»: f. fi. f 2 . «jW Cj=l~3> 
Nj, Ty<»C : vjri^ 
8 3 < f i/ f < 0 . 88 
30<|f 2 /fl<0. 33 
1 0< { (N a + N 3 ) /2} ~N 2 < 



(1) 
(2) 
(3) 
0. 13 
(4) 



o. 



o. 

0. 



1 6 < { (v,+ v 3 ) /2 } - v 2 < 1 8 




(2) 



- 2 7 9 7 



[f***l] #)#:ftiJ^e^ftiJ^[^^oTH[Si^, 3£lfcV> 
LJI3P£i5LT#>?, »1, ^2Sff«!)5rft5 

S^ftttpSjGDWV-X, 

K? 3 U- yXffe o T\ 

e*K:»-t-5, MStffl, jK 2#©J»j#llg|li : f, 

fx, f„ »j»(j=i~3) vwKvmmm : 

Nj, 7y^t : vji\ 

(1) 0. 83<f/f <0. 88 

(2) 0. 30< I f 2 /f l<0. 33 

(3) 0. 1 0< { (Ni + N 3 ) /2) -N 2 < 
0.13 

(4) 16< { (v,+ vj) /2) -v 2 <18 

u^XjR^ft : d T i, e«»cSH-5^*©^^lg 

(5) 0. 2 5 < d T / f < 0. 2 6 

LJR3#SrEUT*9» IB 2, 3«MI::& 5 5 
3#3##WiT?;fe>K 

IB 1 $ «£bffi £r#!#:l»J (c [pj » 1t dh p< - x * ^ u >X, 

ej»{c*ti"5, ^»XCfi!l. JR2#OjNbAElK: f. 
f lt f 2 . SB j m ( j = 1 ~ 3 ) <DUn<DM9fm : 

(1 ' ) 0. 93<f,/f<l. 06 

(2') 0. 2 8 < I f 2/ f I < 0 . 32 

(3* ) 0. IK ( (N, + N 3 ) /2} -N 2 
< 0. 13 

(4' ) 15< { (vi+v 3 ) /2} -v 2 <l 
8 

Sr«J£-T-5 r k &¥rWt ki-Z>%7 — WMW&M u vX„ 

[ft** 4] |***3IB«<^*7— I«tlffiu->XC 

M: i ktK j£# 

( 5 ' ) 0. 23<d,/f <0. 27 

IrSSJEtSi 5 #7 -ISmScStffl wX„ 

[0 0 0 1] 
[0 0 0 2] 



[0 0 0 3] ifc, J!^£-fe#ft?LTtt&3<£> 
y^CS^^fRlfc r3 9>f I'lfs'/CCDJ 

MjEL, # • » • ©SttfeffiSrSTf-gSfeE 
Id— ft $ *Jatf* * v \ 
[0 0 0 4] U^X^O/MKfc -fia^ hftfc*3»* 

rhyxi-s/hSj T-i^UcgiiSiii/yXiL 

T, #W4-2 5 5 8 1 4^iEtOt© 

[0 0 0 5] 

[0 0 0 6] 

[WSr*«t5fci!>0¥S] ff**llESc<^*7-^ 

m<9 4«r:ff-*-5. *l»ltti£!iBBS:<»#:«telRl»t*:a^ 
U>-X, ^2i¥2«Mia^vX, «31¥3ttM 

# 1 # 1 roM^Ei : f !, m 2 ft 2 09jNLftraB : f 2^ 
^XOjfcjftBUS (-g-^^BESI) : f , M j ft ( J = 1 

~3) (D^m<ommm •. n j% r^^t: VjHt, 

(1) 0. 83<f,/f<0. 88 

(2) 0. 3 0 < I f 2 / f I < 0 . 33 

(3) 0. 10< { (Nj + N 3 ) /2} -N 2 < 
0 . 13 

(4) 16< { (vj+v 3 ) /2) -v 2 <18 
ffl-U -tie f 2 , f, N jf vjtt, ± 

[0007] jifBit ** 1 ie«<©* y —mmve&m u >- 

X{d*5V^Ttt, U^X^S:d T ir, eiKMtS^ 
: f H\ 

(5) 0. 25<d/f<0. 26 
^I£t5rti4«SL^ (1***2) . 

[0 0 0 8] »*33i3E«l©*7-IlR«WiBlfflUVX 
tt, SI2{C^-TJ: pt-MJXUy HT?S)oT, ^#:ffid 
^^{|iJ-(r]^o Tilg<^, 9S 1 ft 1 4 ^ LH 3 P 3 SrfE 



(3) 



- 2 7 9 7 4 



5 0 *l#ltti&ffi**#«»JllPl^^ia^=.^*^^V 

«• us i m i *2#2^i»jfirai. ±n<o 

i, f 2 . f- N Jf Vjir-f-Si:, rttfett, *# 

(1' ) 0. 93<f/f<l. 06 

(2') 0. 2 8 < I f 2 / f I < 0 . 32 

(3' ) 0. IK ( (Nj + N 3 ) /2} -N 2 

< 0. 13 

(4') 15< ( (v 1 +v 3 )/2) - v 2 <l 
8 

[0 0 0 9] M*a3Et©*7- JKWKSfcffl^vXte 

(5' ) 0.2 3<d T /f <0. 2 7 

[0 0 10] **5, Ull, 2fc*3WT\ «F#AttW«MR 

[0011] 

1, 2IB<RO*5— iff** 3, 4 

* : f x/f , I f 2 /f I , { (N! + N 3 ) /2) 
-N 2> { (v a +v 3 ) /2) -v 2 , d T /f <£>«EHtf s 

[0012]*)* (1) , ( 1 ' ) Ht, 1 , 3 IB 

»i:»5ri:^B»:45. i»fc:T«S:SH*.5 t , SSI 
[00 131^(2), (2* ) tt\ 315 

i r i di 

1 24.363 10.000 

2 36.757 1.412 

3 -40.593 1.0 

4 27.314 1.890 



[00 14]*tt(3) , (3' ) tt, tS*9(l, 3 IS 

#\ lfeffi^jE<o«fc«ttT«ffi*ft*s^:#<*5o TPS 

(3) , (3' ) ©«i^ttiB*tfefeoTfiff4 
[0 0 15] (4) , (4' ) «t, 91**1, 315 

5fc*±©6JR«* $ *jEiMl!li:*!9. £tt«fc»LT« 

[0 0 16] M (5) , ( 5 ' ) tt, 1 , 3 85 

**t«t*fl= (5) . (5* ) S:Mt5rt«t 
[0 0 17] Wfe, *«= (5) . (5' ) tt^ftfcH-T 
3IS»o**5--Ii5«K®fflu>Xco#a4- 

[0 0 18] 

mmmi j^t> «. 

[0 0 19] BlS8J:tJ*2teS*-t' J: 5fc, 4MHNI&>&tt 

W^«rr, (i=l-8) £U »#«a»6**.T 
m i.tlWtl i + 1 #i^>ffiO3tWJb<J0ffiPflPRS:d 
i (i = l-7) IjS ( J = j ~ 3) 

jf9xB<Dm$T^kT s/-<^:S:_hl5i^^^ s/^* j 
= 4itTN 4 , v 4 5 o £<bfc, £3*tf>£7?fc£ 
^EUtSrf »fi : mm) , P^5$^F/No, ftF*S: 
m, ¥iU^£a> «Mtt : flE) , *WMi«:Y : m 

m) T*S-f 0 ii«I^7^Atti/yXti(:8 

[0020] mmm 1 

f = 78. 3, F/N o = 5. 6, m=0. 22, co = 
19. 2, Y= 15 2. 4 



N 



j 

7 7 6 2 1 



4 9, 



6 2 



67765 32.17 



2 7 9 7 4 



5 55.614 6.006 

6 -34.893 86.4 

7 co 1.0 

8 °° 
g{XDftf:I2uyXS^tfll 0. 9 1 1 mm(Ofi 

Bo 

[oo2i] gkfrmcom 

i x /i = 0. 8 7 9, I f 2 /f 1=0. 3 0 7, {(N 
1 + N 3 )/2}-N 2 =0. 106, {(v 1 +v 3 )/2} - 
v 2 = 1 6. 4 



3 1.79195 47.49 

4 1.51633 64.14 
d T /f = 0. 2 5 9 

o 

[0 0 2 2] JiJ£#il 2 

f = 78. 3, F/No = 5. 6, m=0. 22, co 
19. 2, Y=152. 4 



i 


r 


i 


di 




j 




Nj 


v j 




1 


2 4. 


14 3 


1 0. 


0 0 0 


1 


1 . 


7 5 8 4 4 


5 2. 


3 0 


2 


3 8. 


6 3 1 


1 . 


7 0 2 












3 


-41. 


3 6 9 


1 . 


0 


2 


1 . 


6 3 9 2 3 


3 2. 


4 8 


4 


2 6. 


4 9 9 


2 . 


4 4 5 












5 


5 9. 


3 2 9 


4. 


8 0 3 


3 


1 . 


7 6 0 6 6 


4 8. 


6 7 


6 


-3 5. 


3 7 1 


8 6. 


4 












7 


CO 




1 . 


0 


4 


1 . 


5 16 3 3 


6 4. 


1 4 


8 


CO 



















,S^OT:i2^yXI^&l 1. 2 0 9mm^ 

So 

[0 0 2 3] 3kfcW.<Dm. 

8 3 5, I f 2 /f 1=0. 321, {(N 
1 + N 3 )/2}-N 2 =0. 120, {(v 1 +v 3 )/2} - 
v 2 = 18.0 d T /f = 0. 2 5 5 



[0 0 2 4] SLb, 2tt»#3U f 2!Ett<£> 
[0 0 2 5] JSJS^J 3 

f = 78. 3, F/No = 5. 6, m=0. 22, co = 
19. 1 , Y= 1 5 2. 4 



i 


r 


i 






j 






v j 




1 


2 3 . 


3 8 9 


1 0. 


0 0 0 


1 


1 . 


7 16 15 


5 3. 


9 4 


2 


3 4. 


5 7 3 


1 . 


3 7 4 












3 


-39. 


6 18 


1 . 


0 


2 


1 . 


6 2 2 7 0 


3 4. 


0 6 


4 


2 5 . 


5 2 3 


1 . 


7 9 5 












5 


4 9 . 


4 9 5 


6. 


2 3 2 


3 


1 . 


7 7 6 2 1 


4 9. 


6 2 


6 


-3 6. 


3 4 4 


8 6. 


4 












7 


CO 




1 . 


0 


4 


1 . 


5 16 3 3 


6 4. 


1 4 


8 


CO 



















1&V)<D$lU : ^4 1/>X®C0^IJ 0. 8 5 7mmO{4 
Ho 

[0 0 2 6] ^f4Mit<£>{H 
f i/ f = 0 . 9 3 9, I f 2 / f 



d T / f = 0 . 2 6 1 



0. 3 16, {(N 



[0027] mMm 4 

f = 78. 3, F/No = 5. 6, m=0. 22, co 



v 2 = 1 7. 



0. 


12 3, {( 




3 )/2} - 




19. 2, 


Y= 1 5 2. 4 




i 


r 


i 


di 




j 






1 


2 3. 


5 9 9 


8 . 


9 6 


1 


1 . 7 3 7 4 2 


5 1.05 


2 


3 2. 


3 3 9 


1 . 


5 7 2 








3 


- 3 2. 


4 8 6 


1 . 


0 


2 


1 . 6 5 2 2 3 


3 3. 84 


4 


2 6. 


8 2 2 


1 . 


18 5 








5 


4 5 . 


6 19 


5 . 


8 2 7 


3 


1 . 7 9 19 5 


4 7. 49 


6 


-31. 


2 9 2 


8 6. 


4 








7 


CO 




1 . 


0 


4 


1 . 5 16 3 3 


6 4. 14 


8 


CO 















jR9©ffi« : »4 U^XffiOtftftl 0. 8 7 1 rnm^i 



(5) 



<ftffl¥-7 - 2 f 9 7 4 



[0 0 2 8] 0km^<om 

iyt = \. 0 5 4, I f 2 /f 1=0. 2 8 6, {(N 
! + N 3 )/2 }-N 2 = 0 . 112, {(v!+v 3 )/2} - 
v 2 = 1 5. 4 
d T /f =0. 2 3 7 



1 


r 


i 


1 


2 3. 


3 4 9 


2 


3 1 . 


9 9 6 


3 


-3 2. 


9 6 5 


4 


2 6. 


5 7 5 


5 


4 5. 


4 6 0 


6 


-31. 


6 0 0 


7 


CO 




8 


CO 





&*) <D\iLW : 14 Ul/?:m<Dmm O. 8 7 1mraOe 
Eo 

[0 0 3 0] *«=ffi<Offl 

f j/f = 1 . 0 4 3, I f 2 /f I =0. 2 8 6, {(N 
! + N 3 )/2}-~N 2 -0. 112, ((v 1 +v 3 )/2) - 
v 2 = 15. 6 
d T / f = 0 . 2 3 6 

o 

[0 0 3 1] J&Lt, *JS^J3-5^ff*^3, 4|5tt^ 

[0032] 03 7 ±mmMm i - s ^bb 

el (jfi* :5 4 6. 0 7 nm), CI (S 
S: 6 5 6. 27nm), Fl : 4 8 6. 1 3 n 

m) , gi (ftft : 4 3 5. 8 3 nm) ^UTTS t <£>T* 

[0 0 3 3] #JOS«i:t6tt*^A»^*|jE*n, tt 
_h • tt^coiRH^5>'^* s a< . HiP3»*3& s *l 0 0% 

[0 0 3 4] 



[0029] mmm 5 

f = 78. 3, F/No = 5. 6, m=0. 22, a> = 
19. 4, Y=152. 4 

j Nj Vj 

1 1.73739 51.49 

2 1.65223 33.8 

3 1.79196 47.38 

4 1.51633 64.14 

Xtt3#3**j«fc«j^ft^*v^«)/ha! • ^ffiJd 

[0 2] »**3 f 4^m<D^y-mmm^m^>^(D 

[0 3] SWMIlfcBB-f*JRaEH-C*«. 
[0 4] *Jt«2fcBB-t-SCafcH-C*>«. . 
[0 5] HJ6^J3fcBai-5iRlliaT*&5o 
[0 6] SOIS«4MB'fS45aSH-C*>«. 

[0 7] safi«5^BBi-54xiiia-c*)5 0 

2 ^2»OMHnu^X 

3 m3m<omdhiy^y< 

4 i&0 



8. 8 5 
1 . 5 8 0 
1 . 0 
1.21 
5. 8 
8 6.4 
1 . 0 




V 

%' ■* 

(6) 7 9 7 4 



(Mmm i ) 




[04] 

(nmm 2 ) 

F/&5.6 Y-152.4 Y = 152.4 




(7) ¥tm¥-7 - 2 7 9 7 4* 



[05] 

(igifctfJ 3 ). 




[16] 



F/fo5.6 Y= 15 2.4 Y=l 5 2.4 




(8) 



ftmW- 7- 2 7 9 7 4 



[H7] 

F/&5.6 7=152.4 Y = 15 2.4 




